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StorageMax
Stormwater Management Analysis

Project Name: StorageMax

Project Address: 901 Proctor Ave.

Zebulon, NC
Pins: 2706217463
Latitude: 35.840297
Longitude: -78.315683
Zoning: Heavy Commercial (HC)
River Basin: Neuse
Watershed: Buckhorn
HUC: 03020203
Developer: Robert High Development, LLC

324 Greenville Ave.
Wilmington, NC 28403

Telephone: (919) 604-0505
Email: Storit@AOL.com
Site Description

The project consists of a single parcel located at the intersection of Proctor
Avenue and Shepard School Road near downtown Zebulon. The lot is
approximately 6.50 acres (283,140 sq feet). The parcel is vacant with grassy
vegetation and a woods along the property lines. There is 0 sq ft of existing
impervious area on the site. The project will consist of a commercial building and
the impervious area post development will be 3.64 acres, or approximately 56%
of the gross site.

The site is in the Neuse River Basin, Buckhorn Watershed and subject to those
rules regarding nutrient management and post storm water runoff.

The parcel is not located within a flood zone as noted per FEMA map
372020600J, Dated May 2, 2006.
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Based on the Wake County SCS soils map (attached) the onsite soils are
primarily Appling Series (ApB2), soil group B, throughout the tract. The Appling
Series soil type is considered to have fair infiltration and surface runoff medium
based on information in the Soil Survey.

Seasonal High Water Table (SHWT)

Noted in Zebulon’s regulations.

“Separation from seasonal high water table. For BMPs that require a separation from
the seasonal high-water table, the separation shall be provided by at least 12 inches of
naturally occurring soil above the seasonal high-water table.”

A soils investigation was done to determine the SHWT and the results attached
in the report from Protocol Sampling Services, Inc. Based on the noted report the
SHWT is approximately elevation 307 and is below the 1-foot separation from the
bottom of the BMP as required in the Town of Zebulon’s regulations.

Proposed Development

The stormwater analysis considers a proposed development that will include
commercial buildings on the site.

The proposed stormwater facility for the project will consist of one Bioretention
device. Drainage from the majority of the property will be collected within the
storm pipe system, surface drainage and routed towards the BMP. The device is
designed in accordance with NCDENR DWR’s BMP Manual, and will manage
the 1, and 10 year, 24-hour storm events as noted below. The post development
runoff from the noted storm events is less than the pre-development rates for the
site.

The proposed BMP will capture the runoff from the majority of impervious area
from the lot. However, a small portion of the site impervious, at the driveway
entrance, does not drain towards the device; however, the device has been
designed to treat all the impervious area as a part of the WQV. The total
impervious associated with the development has been accounted for treatment
within the Bioretention device.

Methodology (Peak Flow and Nutrient Management)

The project is located within the Town of Zebulon’s / Wake County permitting
authority, and within the Neuse River / Buckhorn watershed and the project is
subjected to those rules. The Town of Zebulon’s stormwater requirements as
noted below.

The project is considered a High-Density project.

Gettle Engineering and Design, PLLC, 3616 Waxwing Ct., Wake Forest, NC 27587, (919) 210-3934, NC License P-2538 Page 3 of 7



“(D) Development standards for high-density projects. High-density projects shall
implement stormwater control measures that comply with each of the following
standards, in addition to the general standards found in § 151.36.

(1) The measures shall control and treat runoff from the first inch of rain. Runoff
volume drawdown time shall be a minimum of 48 hours, but not more than 120 hours.

(2) All structural stormwater treatment systems used to meet these requirements
shall be designed to have a minimum of 85% average annual removal for total
suspended solids (TSS).

(3) All development and redevelopment projects shall provide permanent on-site
BMPs to lower the nitrogen export amounts as part of the stormwater management plan
and accompany the land-disturbing plan submittal. BMPs are to be in accordance with
and as specified in the Design Manual.

(4) Structural and non-structural BMPs shall be used to ensure there is no net
increase in peak flow leaving the site from the pre-development conditions for the one-
year, 24-hour storm. Runoff volume drawdown time shall be a minimum of 48 hours, but
not more than 120 hours.

(5) General engineering design criteria for all projects shall be in accordance with
15A NCAC 2H .1008(c), as explained in the Design Manual.

(6) All development and redevelopment shall be located outside the riparian buffer
zone and the flood protection zone. These zones shall be in accordance with the
following provisions:

(a) Except where other applicable buffer standards are more restrictive, the
riparian buffer zone shall extend a minimum of 50 feet landward of all perennial and
intermittent surface waters. The most restrictive standards shall apply.

(b) The riparian buffer zone shall remain undisturbed unless otherwise permitted
by this section.

(c) The flood protection zone shall extend throughout the FEMA 100-year
floodplain as identified on the current Flood Insurance Rate Map (FIRM) published by
FEMA. The flood protection zone shall remain undisturbed unless otherwise permitted
by this section.

(d) No development or redevelopment is permitted within the riparian buffer zone
or the flood protection zone except for stream bank or shoreline restoration or
stabilization, water dependent structures, and public or private projects such as road
crossings and installations, utility crossings and installations, and greenways, where no
practical alternatives exist.

(e) Permitted activities within the riparian buffer zone and the flood protection
zone shall minimize impervious coverage, direct runoff away from surface waters to
achieve diffuse flow, and maximize the utilization of non-structural BMPs.

(f) Where the riparian buffer zone and the flood protection zone both are present
adjacent to surface waters, the more restrictive shall apply.

(7) The approval of the stormwater permit shall require an enforceable restriction on
property usage that runs with the land, such as recorded deed restrictions or protective
covenants, to ensure that future development and redevelopment maintains the site
consistent with the approved project plans. Buffer widths and locations shall be clearly
delineated on all plans, final plat, and as-builts.”

Peak flow — The methodology used to determine the runoff is the Rational
Method.
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Time of Concentration used in the analysis is 5 minutes.
The POI (point of interest) for the project is at the southwest corner of the site

Based on the proposed stormwater management for the project no adverse
impact is anticipated on adjacent parcels. The BMP system and drainage point
from the project does encroach on another property with new development and
grading operations. The impacted property is owned by the same company
involved with this projected.

Using the Rational Method, the modeling of the BMP at the POI provides the
following results in peak flow management.

Total site peak runoff in cfs (noted in the attached Hydraflow report) is as

follows.
Storm Event Pre Post
Q1 6.2 .81
Q10 22.53 20.60

Nutrient Management

The BMP provides treatment for drainage area within the project and also
provides the TSS removal of 85%.

O&M Manual

A copy of the project’'s O&M manual is attached for the Bioretention device.
Flood Hazard Area (Soils)

There are Flood Hazard Soils located on site (see attached GIS map) and are
located within the stream buffered area. No grading or development is planned
within the NRB area.

Q100 Backwater Effect at BMP (13. Z Wake County Checklist)

There is no storm pipe from the project that will discharge into the ROW. The
BMP discharges directly into a stream on the southern portion of the project site.
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Downstream Impact Analysis (DIA)
The Town of Zebulon requires a DIA to be performed with the 10% rule.

(A) Downstream impact analysis.

(1) The downstream impact analysis must be performed in accordance with the
“10% rule,” and a copy of the analysis must be provided with the permit application. The
purpose of the downstream impact analysis is to determine if the project will cause any
impacts on flooding or channel degradation downstream of the project site. The analysis
must include the assumptions, results and supporting calculations to show safe passage
of post-development design flows downstream. This analysis shall be performed at the
outlet(s) of the site, and downstream at each tributary junction to the point(s) in the
conveyance system where the area of the portion of the site draining into the system is
less than or equal to 10% of the total drainage area above that point.

(2) The typical steps in the application of the 10% rule are:

(a) Using a topographic map, determine the point downstream where the
proposed site equals 10% of the total drainage area, called the 10% point. Identify all
tributary junctions between the downstream site boundary and the 10% point. All points
identified, as well as the outlet of the site, are known as 10% rule comparison points.

(b) Using a hydrologic model with existing land uses, determine the pre-
development peak runoff rate (cfs) for the ten-year design storm event at each
comparison point.

(c) Insert the proposed site design and proposed BMPs into the land uses and
determine the post-development peak runoff rate for the ten-year design storm at each
comparison point.

(d) If the post-development peak discharge rate is equal to or less than pre-
development conditions at all comparison points, no further analysis is required.

(e) If the ten-year post-development peak discharge rate is greater than the pre-
development peak discharge rate at any comparison point, then one of the following
actions must be taken:

Results

The POl is located downstream from the parcel and as shown on the attached
GIS maps there are two farm ponds prior to the evaluated stream ditch. See
attached for supporting calculations.

The evaluated area is approximately 77.87 acres and site encompass 6.5 acres.
Areas used to determine the pre-development CN are as follows.

e Impervious = 11.25 ac

e Grass =33.62 ac

e Woods =33 ac

e CN used for predevelopment calculations is .32

e Tc of 5 minutes
Flow rate is 179.83 cfs.
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Removing the site area from the total is 77.87 — 6.5 = 71.37 acres
e Impervious = 7.65 ac

Grass = 33.00 ac

Woods = 32.82 ac

CN used for predevelopment calculations is .29
e Tc of 5 minutes

Flow rate is 149.37 cfs.

Incorporating the Q10 flow rate after the BMP is 20.60 cfs.

Total Post flow at the POl is 149.37 + 20.60 = 169.97 cfs.

Incorporating the BMP the post runoff from the development of the project will
reduce the peak stormwater runoff to below the predevelopment standards. As a

result, the post stormwater runoff increase is less than 10% on adjacent
properties.

Attachments.
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Soil

Science Geology

Hydrogeology

Protocol Sampling Service, Inc.
4114 Laurel Ridge Drive “Experts in Environmental Compliance” Protocolsampling@yahoo.com
Raleigh, North Carolina 27612 Environmentalservicesnc.com
(919) 210-6547

May 31, 2023

Mr. Keith P. Gettle, P.E.

Gettle Engineering & Design, PLLC
3616 Waxwing Court

Wake Forest, North Carolina 27587

Re: Storm Water Management Soil Investigation
Storage Max
901 Proctor Street
Zebulon, Wake County, North Carolina
Protocol Project #23-67

Dear Mr. Gettle:

The following Soil Investigation is submitted to assist in a site assessment for storm water management
improvements for a Storage Max facility located at 901 Proctor Street in Zebulon, Wake County, North Carolina.

SITE HISTORY AND PHYSICAL CHARACTERISTICS

The subject property was formerly occupied by a residential structure and is now pasture. Light residential
development and farmland surrounds the subject property. Protocol Sampling Service, Inc. of Raleigh, North Carolina
was hired to perform an investigation to identify the depth to seasonal high-water table in the location of the proposed
storm water Bioretention BMP.

SOIL INVESTIGATION

The field survey was conducted on Wednesday May 31,2023. One (1) soil boring was advanced in the center
of the proposed Bioretention BMP to a depth of 60-inches below land surface (bls) with a hand auger (Site Plan —
attached). Soil color was determined with a Munsell Soil Color Chart. The presence of fill or other disturbances, the
depth to the seasonal high-water table, soil structure and consistence were noted. The boring was also checked for
reduced colors, an anaerobic smell or obvious soil wetness.

FINDINGS - Soil

e The proposed Bioretention Basin is located on the southern section of the property and was
found to have an apparent depth to seasonal high-water table of 46-inches bls.

e Saprolite (weathered rock) was encountered at a depth of 50-inches bls in the proposed

Bioretention Basin. Ground water was not encountered in the soil boring.

NC Licensed Soil Scientist NC Licensed Well Contractor NC Licensed Geologist Septic Design
Monitor Well Installation Water Well Rehabilitation/Abandonment/Testing Direct Push Technology



e A seasonal high-water table of 3.83-feet bls should be considered the depth to SHWT at an
elevation of 307.17” (311.00° estimated surface elevation) with a depth to rock and groundwater
of greater than 6-feet bls.

The findings presented herein are based on the site conditions observed during performance of the field
survey on May 31, 2023.

Please call me at (919) 210-6547 if you have any questions or need further assistance.

Sincerely,
Protocol Sampling Service, Inc.

David E. Meyer, N.C.L'S.S.
President

cc: file



Storage Max
Soil Profile Description — Durham

Soil Profile Description

Al

A2

Btl

Bt2

C

0-9 inches; grayish brown (10YR 5/2) loamy sand; granular structure, very friable
9-15 inches; brown (10YR 5/3) loamy sand; granular structure, very friable

15-33 inches; strong brown (7.5YR 5/8) sandy clay loam; subangular blocky structure;
friable

33-50 inches; brownish yellow (10YR 6/6) clay loam; subangular blocky structure;
friable

50-60 inches; gray and black sandy loam saprolite

Soil Series: Durham

Landscape: Piedmont

Landform: upland divide

Parent Material: Gneiss & schist
Drainage Class: Well drained
Particle Size Class: clay
Temperature Regime: thermic
Subgroup Classification: thermic Typic Hapludult
Examination Method: auger boring
Date: May 31, 2023

Weather: 75 and sunny
Investigator: David Meyer

Shwt: 46”

Measured water table depth: >60”



‘uojjeje.diajul Sy J0‘esn sy ‘ulelay} ejep ayj 1oj papiaoid ae’ 199} 00+ Slenba youl |,
pajjduwi Jo passaidxa ‘senueiiem op ‘SAenins |ON aJe pue )
‘sesodind uonewuiojur 1oy paonpo.d aie sdew 8y} “1onemMoH [ T T T T T T T |
'8/qISSOd UOHBWLIOJU] 9)EIND0E PUB JUBLIND JSOW BY) 1008 00¥ 002 0

ysignd pue sanpo.d o} ioys Aiens saxew sdepi w — w Q e _>_ Qﬂ_ w

e N
AN

Kieyuawa|g uojngez




‘uojjeje.diajul Sy J0‘esn sy ‘ulelay} ejep ayj 1oj papiaoid ae’ 199} 00+ Slenba youl |,
pajjduwi Jo passaidxa ‘senueiiem op ‘SAenins |ON aJe pue )
‘sesodind uonewuiojur 1oy paonpo.d aie sdew 8y} “1onemMoH [ T T T T T T T |
'8/qISSOd UOHBWLIOJU] 9)EIND0E PUB JUBLIND JSOW BY) 1008 00¥ 002 0

ysignd pue sanpo.d o} ioys Aiens saxew sdepi m u _ u ON QH._ w

e N
AN

(42 Kieyuawa|g uojngez




‘uojjeje.diajul Sy J0‘esn sy ‘ulelay} ejep ayj 1oj papiaoid ae’ 199} 00Z Slenba youl |,
paijdwi Jo passaidxa ‘sanueliem oN ‘sAerins JON aJe pue :
‘sesodind uonewuiojur 1oy paonpo.d aie sdew 8y} “1onemMoH

'8/qISSOd UOHBWLIOJU] 9)BIND0E PUB JUBLIND JSOW BY) 002

ysignd pue sanpo.d o} ioys Aiens saxew sdepi Q e _>_ _ e _.- ¢<

Jowirerasiq




(sp +29Ys sufor)

000

ov8G1:1 2Ie3s

e
\




‘uonejaidiayul Sy 10‘asn sy ‘Uleiay) ejep ayj 1oj papinoid aie’ 198) 002 w_mscw youi |
payjduwi 1o pessaidxa ‘saiueliem oN ‘sAenins JON d.Je pue :
‘sasodind uonewuoyul 4of paonpo.d aie sdew sy} YoremoH

*9/qISSod UoBWLIOMUI 8)RINJ0E PUE JUSLIND JSOW BY) 00z 00}

ysiiqnd pue sonpo.d o} Loy Aiens seyew sdepy m— _ ow 9uolJ m Uoo — m

Jowirerasiq




0202 1990300 paysaljal eyeq Aiagewioyri dejy jeuoineN sosn :dewoseg
"sosodind A10yengai 0. 000°C 00S‘L 000°L 00S 0S¢ 0
10} pasn aq jouued seale pazjuiepowun pue paddewun N.9.0505E M.0b8To8Z OOO @ P oo /I T N .
10} sagew de "a1ep aA1399448 INYI4 pue “4aquinu jaued Y14 LIee LA -
‘s1a1y13uapl Ajunwiwod ‘ayep uoneald dew ‘yeq ajeas ‘puaga)l
‘sjaqe| auoz pooys ‘A1agewi dewaseq :ieadde Jou op sjuawald
dew Suimoj|oj ay3 Jo 210w 10 U0 Y} JI PIOA S| 93ewl dew syl

"3} JoA0 Blep Mau Aq papasiadns awoaaq

10 98ueyd Aew uoneWIOU| BAIIOBHS pue THAN YL "dwi}
pue ajep siy} 0} Juanbasqns sjuswpuswe 10 segueyo 08}yl
Jou S90p pue Nd 918 18 2Z0Z/2/9 Uo payiodxa sem

dew siy] "VINT4 Aq pepiroid sa01AIas qam THAN AlzeioyIne
8y} wouy A[30841p PaALIAP S| uollewoul piezey pooyy ayL

spiepue)s Aoeinooe

dewsaseq s,yIANT4 yum saljdwod umoys dewaseq ayL
"MOJaq PaqLI9Sap Se PIOA Jou st ) Ji sdew poojy [ensip

J0 asn ay} 10} spiepuels s,yIAIT4 YUM saljdwod dew siyl

‘uoneoo| Apadoud aAneyoyne ue
juasaidal Jou saop pue Jasn ay Aq pajoalas julod
ajewixoidde ue s| dew ayy uo pakejdsip uid ayl m

paddewun STINV dVIN
alqelieny eieq [e3SIa ON

s|qejieAy exeq [ensia

aimead oiydesgolpA —— S3uNLY3I4
aueseq a|yold —— =| y3H10
aujaseq 109suel] |B}SL0) —== —==
Kiepunog uonoipsunf

Apnis o Hw] =—— I
(349) duI7 UOIIEAS|T POO|] BSBY Al sann . 0090 h‘..-ﬁ_whm s _ .,Z”‘ ] - .‘ OFC0LE

- 13730 N MO T4
Jasuel] |[eyseoy — — —¢8 E DE{N{.—I— D@EI—W— |_d_.r_____ —E_E VH:“u {mm_{. 5 no.mﬁ.—.mﬁ .mo. zh..ﬁavo.r._ﬂ.

T -
900Z/2/Svi3 |

UoIeAS|T 90BMNS 91BN TIT . i
2ouUBY) [enuuY %T YHM SUOI}ISS SSO0I) i [ "

11EMPOO|4 10 ‘DXIQ ‘@aA9T 111111 1| STUNLONYLS
JOMIS WI0]S 10 ‘UBAAINY ‘[BuuBy) = = — = | TVHINIY

@ 9uoz piezeH Pooj4 PauIWIIBPUN JO BAIY SY3IYV H3IHIO

B op EAVREINE I — |

X auoz piezeH pPool4 [eWIUlAl JO Baly N3IHOS ON

240733/ 0} NP YSIY POOIS UM BaIY QuVZvH ooT4
X U0z "S9JON 3G 99N 40 SV3YV H3H10
0} 3NP }SIY POO|4 PAONP3AY YHUM ealy

X 2uoz piezeH poo|4 asueyo ’I L w.ﬁﬂﬁﬁ-.ﬁ.m
|enuuy %T suolipuo) ainng & H.H.m” Zﬁw.d.u—m N .mm_: H ___mﬁ—.“—..

X auoz 3|lw aienbs suo uey} ss9| Jo seale ; -
ageulelp yum Jo 100} auo ueyy ssa| yidap
a8eJaAe Y)IM poo|j ddueyd |enuue %T Jo
sealy ‘piezeH pool4 dduey) |enuuy %z 0

Kempoo|{ Aloje|ngay SV3dV AUvzZvH

HY ‘A ‘HY ‘O ‘3v auoz yydaq 40 349 YUM 400714 1vI93ds

66V A ‘v auoz
(349) uoneAs|3 pool4 aseg INOYUM

Il
1NOAVT 1INV Y14 404 dVIN XIANI ANV NIDIT aFTIVLIA HO4 180d3Y SI4 33S

puabar

NuSE.050SE MuLT.6T08L

a)}o|NY | JokeT pJezeH pooj [euoleN




Wmmom ‘Judy paysaiyel ele@ |9POIA 43119y |81Se0D 'S’ N ‘UOITBWIOLU| [BIUSWUOIIAUT
=10J S191U8)) [RUONEN VVON PUE A4iUN UONEWIOU| UBLIR)IUBWNY 8RS JO Juswiedaq 'S'n ‘eleq yuied L
-[eanieN ‘exeq peoy S4SN ‘erep aul/y3nll neaing snsusd s N swelsAsod] [eqolD SOHSN “dasereq uoneuodsuel)
[euoieN pue 1asejeq sanjoniig [euoijeN ‘aseqeleq 1ono) pueq [euonep 19sereq AydesBoipAH [euoiieN ‘WalsAs
torewloul sswep diydeibosn) ‘weiboid uoneas|3 43ags ‘1eseieq salepunog jeuonen :depy jeuonen 8yl SOSN
_........ 4 A
veVe g 70
o P 4
A L35 Wwa(g
=
®”__m _ﬁ._h 5 =10 RI=IEY
o By Lo |Ngaz
(%)
=
b
3
4 3
z S
= A
=
...In.l
Iy

i 7



Stormwater Summary

Overal Site Gross Area
ROW Shepard

ROW Proctor

Site (Net)

Pre Development
Impervious
Managed Pervious
Total

Post

Parking Lot / Sidewalk Site
Roof

Open Landscape

Total

Square Feet
283,140.00
12,756.00
2,569.00
267,815.00

0.00
283,140.00

52,685.00
106,000.00
109,130.00
267,815.00

Acres
6.50
0.29
0.06
6.15

0.00
6.50
6.50

1.21
243
2.51
6.15
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Downstream Impact
Analysis
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the most current and accurate information possible.
However, the maps are produced for information purposes,
and are NOT surveys. No warranties, expressed or implied
,are provided for the data therein, its use,or its interpretation.

iMaps makes every effort to produce and publish

Disclaimer
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Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

1-10% DIA Pre Development 2 - Post w/o StorageMax Site

P g@

Legend

Hyd. Origin Description

1 Rational 10% DIA Pre Development
2 Rational Post w/o StorageMax Site

Project: C:\Users\keith\Documents\GED\Hydraflow\Zebulon 10% DIA.gpw Friday, 06 / 30 / 2023




2
Hydrograph Return Period Recap

draflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. |Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 Rational | - 179.83 10% DIA Pre Development
2 |Rational | - 149.37 Post w/o StorageMax Site

Proj. file: C:\Users\keith\Documents\GED\Hydraflow\Zebulon 10% DIA.gpw Friday, 06 / 30 / 2023




3
Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Rational 179.83 1 5 53,950 | - | e e 10% DIA Pre Development
2 Rational 149.37 1 5 44811 | e | emmeee [ e Post w/o StorageMax Site

C:\Users\keith\Documents\GED\Hydraflow\ZerédarnPeridid. 4O ear Friday, 06 / 30 / 2023




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 1
10% DIA Pre Development

Friday, 06 / 30 / 2023

Hydrograph type = Rational Peak discharge = 179.83 cfs

Storm frequency = 10 yrs Time to peak = 5 min

Time interval = 1min Hyd. volume = 53,950 cuft

Drainage area = 77.870 ac Runoff coeff. = 0.32

Intensity = 7.217 in/hr Tc by User = 5.00 min

IDF Curve = Raleigh-2002.I1DF Asc/Rec limb fact =11

10% DIA Pre Development

Q (cfs) Hyd. No. 1 -- 10 Year Q (cfs)
180.00 180.00
150.00 150.00

/ N

120.00 / \ 120.00

90.00 // \\ 90.00

60.00 / 60.00

30.00 / N 30.00

0.00 0.00
0 1 2 3 4 5 6 7 9 10
Time (min)

——— Hyd No. 1



Legend
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